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Supplemental Table 1Human RING domain and U-box proteins (33) with demonstrated associated E3 ligase activity, grouped according to homology or to similarity in domain composition 

Gene	Name	Symbol	Aliases	E3 activity?a	Putative substrateb	PMIDc
MARCH						
LL.55016	Membrane-associated ring finger (C3HC4) 1 	MARCH1	FLJ20668, MARCH-I, RNF171	Yes	MHC-II, HLA-DR beta-chain	18305173, 17255932, 18389477
LL.51257	Membrane-associated ring finger (C3HC4) 2	MARCH2	HSPC240, MARCH-II, RNF172	Yes	DLG1	17980554
LL.115123	Membrane-associated ring finger (C3HC4) 3	MARCH3	MARCH-III, RNF173			
LL.57574	Membrane-associated ring finger (C3HC4) 4	MARCH4	MARCH-IV, RNF174	Yes	Auto, MHC-I	14722266
LL.54708	Membrane-associated ring finger (C3HC4) 5	MARCH5	MITOL, MARCH-V, RNF153	Yes	Drp1	16936636
LL.10299	Membrane-associated ring finger (C3HC4) 6	MARCH6	MARCH-VI, RNF176, TEB4, yDOA10	Yes	Auto	15673284
LL.64844	Axotrophin	MARCH7	AXO, AXOT, MARCH-VII, RNF177	Yes	Auto	18410486
LL.220972	Membrane-associated ring finger (C3HC4) 8	MARCH8	MARCH-VIII, MIR, RNF178, c-MIR	Yes	Auto, MHC-II, B7-2 immune costimulator	12582153, 16954532, 14722266, 16785530, 18389477
LL.92979	Membrane-associated ring finger (C3HC4) 9	MARCH9	FLJ36578, MARCH-IX, RNF179	Yes	ICAM-1, MHC-I	17174307, 14722266
LL.162333	Membrane-associated ring finger (C3HC4) 10	MARCH10	FLJ35757, RNF190, MARCH-X			
LL.441061	Similar to membrane-associated ring finger (C3HC4) 4	MARCH11	MARCH-XI	Yes	CD4	17604280
BIRCIAP						
LL.329	Baculoviral IAP repeat-containing 2	BIRC2	cIAP1, API1, HIAP2, Hiap-2, MIHB, RNF48	Yes	Auto, Smacdiablo, TRAF2, other IAPs, RIP1	12525502, 18434593, 18570872, 10797013
LL.330	Baculoviral IAP repeat-containing 3	BIRC3	cIAP2, HIAP1, MALT2, RNF49	Yes	Auto, caspases 3 and 7, Smacdiablo, TRAF1, Bcl10, RIP1	10797013, 10862606, 12525502, 15468071, 16395405, 18570872
LL.331	Baculoviral IAP repeat-containing 4	BIRC4	XIAP, API3, ILP1, MIHA, XLP2	Yes	Auto, caspase 3, Smacdiablo, MEKK2, survivin, others	10797013, 11447297, 12121969, 18761086, 17613533
LL.79444	Baculoviral IAP repeat-containing 7 (livin)	BIRC7	LIVIN, ML-IAP, RNF50, KIAP	Yes	SmacDIABLO	16729033
LL.112401	Baculoviral IAP repeat-containing 8	BIRC8	ILP-2, hILP2			
Cbl						
LL.867	Cas-Br-M ecotropic retroviral transforming sequence	CBL	C-CBL, CBL2	Yes	Receptor tyrosine kinases, other 	10514377, 10531381, 10635327,many other references
LL.868	Cas-Br-M ecotropic retroviral transforming sequence b	CBLB		Yes	Receptor tyrosine kinases, phosphatidylinositol 3-kinase, other	11087752, 11375397
LL.23624	Cas-Br-M ecotropic retroviral transforming sequence c	CBLC	CBL-3, CBL-SL	Yes	v-Src	14661060
LL.79872	Cas-Br-M ecotropic retroviral transforming sequence-like 1	CBLL1	HAKAI, RNF188, FLJ23109	Yes	E-cadherin 	11836526
Deltex						
LL.196403	Deltex 3 homolog (Drosophila)	DTX3	FLJ34766, RNF154	Yes	Auto	12670957
LL.151636	Deltex 3-like (Drosophila)	DTX3L	BBAP	Yes	Auto	12670957
LL.23220	Deltex 4 homolog (Drosophila)	DTX4	RNF155			
LL.1840	Deltex homolog 1 (Drosophila)	DTX1	hDx-1	Yes	Auto	12670957
LL.113878	Deltex homolog 2 (Drosophila)	DTX2	RNF58	Yes	Auto	12670957
LL.81847	Ring finger protein 146	RNF146	Dactylidin			
RIRTRIAD						
LL.154214	IBR domain containing 1	IBRDC1	C6orf172, RNF217			
LL.255488	IBR domain containing 2	IBRDC2	p53RFP, RNF144B	Yes	Auto and p21 WAF1 ?	12853982
LL.127544	IBR domain containing 3	IBRDC3	FLJ90005, NKLAM	Yes	URKL-1	16709802
LL.10425	Ariadne homolog 2 (Drosophila)	ARIH2	ARI2, TRIAD1	Yes	Auto	16118314
LL.54476	TRIAD3 protein	TRIAD3	RNF216, U7I1, UBCE7IP1, ZIN	Yes	TLRs, RIP1	15107846, 16968706
LL.25820	Ariadne homolog	ARIH1	ARI, HHARI, UBCH7BP	Yes	4EHP	14623119
LL.23113	p53-Associated parkin-like cytoplasmic protein	PARC	H7AP1	Yes	Auto	17332328
LL.5071	Parkinson disease (autosomal recessive, juvenile) 2, parkin	PARK2	Parkin, AR-JP, LPRS2, PDJ, PRKN	Yes	Pael-R, CDC-rel, PLC-g1, PICK1, far upstream element-binding protein-1, others	18671761, 17553932, 16672220, 11078524, 11439185
LL.9604	Ring finger protein 14	RNF14	ARA54, FLJ26004, HFB30	Yes	Auto	11322894
LL.9781	Ring finger protein 144	RNF144A	UBCE7IP4	Possibly	E2 interaction	10431818
LL.25897	Ring finger protein 19	RNF19	DORFIN	Yes	Auto, mutant SOD1, synphilin-1, calcium-sensing receptor	16513638, 12750386, 12145308, 11237715
LL.55072	Ring finger protein 31	HOIP	RNF31, ZIBRA, PAUL	Yes	Auto, PKC	17006537, 17069764
LL.10616	RanBP-type and C3HC4-type zinc finger containing 1	RBCK1	HOIL1, RBCK2, RNF54, UBCE7IP3, ZRANB4	Yes	Linear polyUb chains, SOCS6, PKC, TAB23, IRF3	18711448, 17449468, 16643902, 17006537, 17069764
LL.54467	Ankyrin repeat and IBR domain containing 1	ANKIB1	FLJ33123			
LON domain						
LL.91694	LON peptidase N-terminal domain and ring finger 1	LONRF1	FLJ23749, RNF191			
LL.164832	LON peptidase N-terminal domain and ring finger 2	LONRF2	FLJ45273, RNF192			
LL.79836	LON peptidase N-terminal domain and ring finger 3	LONRF3	FLJ22612, RNF127			
Makorin						
LL.23608	Makorin, ring finger protein, 1	MKRN1	FLJ21334, RNF61	Yes	hTERT	15805468
LL.23609	Makorin, ring finger protein, 2	MKRN2	HSPC070, RNF62			
LL.7681	Makorin, ring finger protein, 3	MKRN3	RNF63, ZFP127, ZNF127			
Mdm						
LL.4193	Murine double minute-2	MDM2	HDM2	Yes	p53, IGFR, Numb	10722742, 10723139, 12821780, 12646252
LL.4194	Murine double minute-4	MDM4	MDMX, MRP1	Yes (in complex with Mdm2)		12393902, many other references
Mindbomb						
LL.57534	Mindbomb homolog 1 (Drosophila)	MIB1	DIP-1, FLJ90676, MIB, ZZANK2, ZZZ6	Yes	Auto, Delta?	15824097
LL.142678	Mindbomb homolog 2 (Drosophila)	MIB2	FLJ20648, FLJ39787, ZZANK1, ZZZ5	Yes	Auto, Notch ligand, Delta?	15824097, 17962190
Neuralized						
LL.9148	Neuralized homolog (Drosophila)	NEURL	NEURL1, RNF67, h-neu	Yes	Jagged 1, Delta (with the fly and frog homologs)	17003037, 11696324, 11740940
LL.140825	Neuralized homolog 2	NEURL2	LOC54492, OZZ	Yes	Auto, Delta	17003037
LL.93082	Likely ortholog of mouseNeuralized-related protein	LINCR	-	Yes		15936721
NFX						
LL.4799	Nuclear transcription factor, X-box binding 1	NFX1	NFX2			
LL.152518	Nuclear transcription factor, X-box binding-like 1	NFXL1	FLJ16294, HOZFP			
PEX						
LL.5193	Peroxisomal biogenesis factor 12	PEX12	-			
LL.5828	Peroxisomal membrane protein 3 (Zellweger syndrome)	PEX2	PXMP3, PAF1, PMP3, RNF72			
LL.5192	Peroxisome biogenesis factor 10	PEX10	NALD, RNF69	Yes	Pex5 (evidence for the yeast homologs of Pex5 and Pex10)	15283676, 12876220
Polycomb						
LL.84759	Polycomb group ring finger 1	PCGF1	FLJ43754, NSPC1, RNF3A-2, RNF68	Yes	H2A	18460542
LL.7703	Polycomb group ring finger 2	PCGF2	MEL-18, RNF110, ZNF144	Possibly	Interacts with Ubc9  	18211895
LL.10336	Polycomb group ring finger 3	PCGF3	DONG1, FLJ36550, FLJ43813, RNF3, RNF3A			
LL.84333	Polycomb group ring finger 5	PCGF5	RNF159			
LL.84108	Polycomb group ring finger 6	PCGF6	MBLR, RNF134			
LL.648	BMI1 polycomb ring finger oncogene	BMI1	PCGF4, RNF51	Yes (within PRC1 complex)	H2A K119, Geminin	18650381
LL.6015	Ring finger protein 1	RING1	RNF1, Ring1A	Yes (alone and in PRC1 complex)	Auto, H2A K119, Geminin	16359901
LL.6045	Ring finger protein 2	RNF2	BAP-1, BAP1, DING, HIPI3, RING1B, RING2	Yes (alone and in PRC1 complex)	Auto, H2A K119, Geminin	17157253, 15509584
Praja						
LL.64219	Praja 1	PJA1	RNF70	Yes	Auto, ELF, Smad3, Dlxin-1	12036302, 16247473, 11959851
LL.9867	Praja 2, RING-H2 motif containing	PJA2	Neurodap1, RNF131	Yes	Auto	12036302
LL.55658	Ring finger protein 126	RNF126	FLJ20552			
LL.27246	Zinc finger protein 364	ZNF364	BCA2, RNF115	Yes	Auto	16288031
RC3H						
LL.149041	Ring finger and CCCH-type zinc finger domains 1	RC3H1	Roquin, RNF198			
LL.54542	Ring finger and CCCH-type zinc finger domains 2	RC3H2	FLJ20301, FLJ20713, MNAB, RNF164			
RKHD						
LL.399664	Ring finger and KH domain containing 1	RKHD1	MEX3, MEX3D, RNF193, TINO			
LL.51320	Ring finger and KH domain containing 2	RKHD2	BM013, FLJ38871, MEX3C, MEX3C, RNF194			
LL.84206	Ring finger and KH domain containing 3	RKHD3	MEX-3B, MEX3B, RNF195			
LL.92312	Ring finger and KH domain containing 4	RKHD4	MEX-3A, MEX3A			
SIAH						
LL.6477	Seven in absentia homolog 1 (Drosophila)	SIAH1	Siah-1, hSIAH1	Yes	Auto, sprouty2, PMD3, T-STAR, GluR15, TRB3, Kid, OBF-1, other	11146551, 10500182, 15163799, 15163637
LL.6478	Seven in absentia homolog 2 (Drosophila)	SIAH2	hSiah2	Yes	TRAF2, Sprouty2, PHD3, repp86	17716627, 16958618, 16888801, 12411493
TRAFs						
LL.7186	TNF receptor-associated factor 2	TRAF2	TRAP, TRAP3	Yes	Auto, Rip1, other TRAFs	11909853, 15175328, 15468071
LL.7187	TNF receptor-associated factor 3	TRAF3	CAP-1, CD40bp, CRAF1, LAP1			
LL.9618	TNF receptor-associated factor 4	TRAF4	CART1, MLN62, RNF83			
LL.7188	TNF receptor-associated factor 5	TRAF5	RNF84			
LL.7189	TNF receptor-associated factor 6	TRAF6	RNF85	Yes	Auto, other TRAFs, NRIF, TrKA	18457658, 11057907, 17135271
LL.84231	TNF receptor-associated factor 7	TRAF7	RFWD1, RNF119	Yes	Auto	14743216
LL.146310	Ring finger protein 151	RNF151				
RFWD						
LL.64326	Ring finger and WD repeat domain 2	RFWD2	COP1, FLJ10416, RNF200	Yes	Auto, p53, acetyl CoA carboxylase	16931761, 15103385, 16794074
LL.55159	Ring finger and WD repeat domain 3	RFWD3	FLJ10520, RNF201			
UBR						
LL.197131	Ubiquitin protein ligase E3 component n-recognin 1	UBR1		Yes	N-end rule	10581257
LL.23304	Ubiquitin protein ligase E3 component n-recognin 2	UBR2		Yes	N-end rule	14585983
LL.23352	Ubiquitin protein ligase E3 component n-recognin 4	UBR4	ZUBR1, p600	Yes	N-end rule	16055722
LL.130507	Zinc finger protein 650	UBR3	FLJ37422, ZNF650	Yes	Interacted with E2s HR6AB; does not seem to target N-end rule	17462990
VPS						
LL.55823	Vacuolar protein sorting 11 homolog (S. cerevisiae)	VPS11	END1, PEP5, RNF108, hVPS11			
LL.57617	Vacuolar protein sorting 18 homolog (S. cerevisiae)	VPS18	PEP3	Yes	Auto, Serum-inducible kinase (SNK)	16203730
LL.27072	Vacuolar protein sorting 41 homolog (S. cerevisiae)	VPS41	HVPS41			
LL.23355	Vacuolar protein sorting 8 homolog (S. cerevisiae)	VPS8	FLJ32099			
ZNRF						
LL.84937	Zinc and ring finger 1	ZNRF1	FLJ14846, NIN283	Yes	Auto	14561866
LL.223082	Zinc and ring finger 2	ZNRF2	RNF202	Yes	Auto	14561866
LL.84133	Zinc and ring finger 3	ZNRF3	RNF203			
GOLIATH						
LL.55819	Ring finger protein 130	RNF130	G1RZFP, GOLIATH	Yes	Auto	16549277
LL.11342	Ring finger protein 13	RNF13	RZF	Yes	Auto	18794910
LL.79589	Ring finger protein 128	RNF128	FLJ23516, GRAIL	Yes	CD40L	18641297
LL.168433	Ring finger protein 133	RNF133		Yes	Auto	18574499
LL.378925	Ring finger protein 148	RNF148				
LL.284996	Ring finger protein 149	RNF149	DNAPTP2, FLJ90504			
LL.57484	Ring finger protein 150	RNF150				
LL.26001	Ring finger protein 167	RNF167	RING105	Yes	TSSC5 tumor suppressor	16314844
LL.148066	Zinc and ring finger 4	ZNRF4	RNF204, Ssrzf1, spzn			
U box						
LL.51070	Nitric oxide synthase interacting protein	NOSIP	CGI-25			
LL.23759	Peptidylprolyl isomerase (cyclophilin)-like 2	PPIL2	CYC4, CYP60, FLJ39930	Yes	Auto	11435423
LL.27339	PRP19PSO4 premRNA processing factor 19 homolog	PRPF19	PRP19, PSO4, SNEV, UBOX4	Yes	Auto	11435423
LL.10273	STIP1 homology and U-box containing protein 1	CHIP	STUB1, HSPABP2, UBOX1	Yes	Auto, quality control, Tau, other (many references)	11146632, 11743028, 14962978
LL.9354	Ubiquitination factor E4A (UFD2 homolog, yeast)	UBE4A	E4, UBOX2, UFD2	Yes	Auto	11435423
LL.10277	Ubiquitination factor E4B (UFD2 homolog, yeast)	UBE4B	E4, HDNB1, UBOX3, UFD2a	Yes	DeltaNp63alpha	18418053
LL.22888	U-box domain containing 5	UBOX5	RNF37, UBCE7IP5, UIP5, KIAA0860	Possibly	E2 interxn	11274149
LL.151525	WD repeat, sterile alpha motif and U-box domain containing 1	WDSUB1	FLJ36175, UBOX6, WDSAM1			
TRIM						
LL.339976	Tripartite motif family-like 1	TRIML1	FLJ36180, RNF209			
LL.23321	Tripartite motif-containing 2	TRIM2	RNF86	Yes	Auto, neurofilament light subunit	18687884
LL.10612	Tripartite motif-containing 3	TRIM3	BERP, FLJ16135, HAC1, RNF22, RNF97			
LL.89122	Tripartite motif-containing 4	TRIM4	RNF87			
LL.85363	Tripartite motif-containing 5	TRIM5	RNF88, TRIM5alpha	Yes	Auto	16472833
LL.117854	Tripartite motif-containing 6	TRIM6	RNF89			
LL.81786	Tripartite motif-containing 7	TRIM7	GNIP, RNF90			
LL.81603	Tripartite motif-containing 8	TRIM8	GERP, RNF27	Yes	SOCS-1	12163497
LL.114088	Tripartite motif-containing 9	TRIM9	RNF91, SPRING			
LL.10107	Tripartite motif-containing 10	TRIM10	HERF1, RFB30, RNF9			
LL.81559	Tripartite motif-containing 11	TRIM11	BIA1, RNF92	Yes	Humanin, ARC105, Pax6	12670303, 16904669, 18628401
LL.10206	Tripartite motif-containing 13	TRIM13	CAR, DLEU5, LEU5, RFP2, RNF77	Yes	Auto, ERAD	17314412
LL.89870	Tripartite motif-containing 15	TRIM15	RNF93, ZNF178, ZNFB7			
LL.51127	Tripartite motif-containing 17	TRIM17	RBCC, RNF16, terf			
LL.6737	Tripartite motif-containing 21	TRIM21	RNF81, RO52, SSA, SSA1	Yes	Auto, IgG1 HC, IRF3; ERAD	18022694, 18641315
LL.10346	Tripartite motif-containing 22	TRIM22	GPSTAF50, RNF94, STAF50	Yes	Auto	18656448
LL.373	Tripartite motif-containing 23	TRIM23	ARD1, ARFD1, RNF46	Yes	Auto	15684077
LL.8805	Tripartite motif-containing 24	TRIM24	PTC6, RNF82, TF1A, TIF1, TIF1A			
LL.7706	Tripartite motif-containing 25	TRIM25	EFP, RNF147, Z147, ZNF147	Yes	14-3-3, RIG-I (ISG15 E3 ligase?)	12075357, 16352599, 17392790
LL.7726	Tripartite motif-containing 26	TRIM26	AFP, RNF95, ZNF173			
LL.5987	Tripartite motif-containing 27	TRIM27	RFP, RNF76			
LL.10155	Tripartite motif-containing 28	TRIM28	FLJ29029, KAP1, RNF96, TF1B, TIF1B	Yes	Auto (sumo E3?)	18082607
LL.11074	Tripartite motif-containing 31	TRIM31	C6orf13, HCG1, HCGI, RNF			
LL.22954	Tripartite motif-containing 32	TRIM32	BBS11, HT2A, LGMD2H, TATIP	Yes	Auto, actin, Piasy, Abi2	14578165, 16243356, 16816390, 18632609
LL.51592	Tripartite motif-containing 33	TRIM33	PTC7, RFG7, TF1G, TIF1G, TIF1GAMMA	Yes	Smad4 (based on evidence with the Xenopus homolog)	15820681
LL.53840	Tripartite motif-containing 34	TRIM34	IFP1, RNF21			
LL.23087	Tripartite motif-containing 35	TRIM35	HLS5, MAIR			
LL.55521	Tripartite motif-containing 36	TRIM36	HAPRIN, RBCC728, RNF98			
LL.4591	Tripartite motif-containing 37	TRIM37	MUL, POB1, TEF3	Yes	Auto	15885686
LL.10475	Tripartite motif-containing 38	TRIM38	RNF15, RORET			
LL.56658	Tripartite motif-containing 39	TRIM39	RNF23, TFP			
LL.135644	Tripartite motif-containing 40	TRIM40	RNF35			
LL.90933	Tripartite motif-containing 41	TRIM41	RINCK	Yes	PKCβ	17893151
LL.287015	Tripartite motif-containing 42	TRIM42	FLJ40097			
LL.129868	Tripartite motif-containing 43	TRIM43	-			
LL.80263	Tripartite motif-containing 45	TRIM45	FLJ13181, RNF99			
LL.80128	Tripartite motif-containing 46	TRIM46	FLJ23229, GENEY, TRIFIC			
LL.91107	Tripartite motif-containing 47	TRIM47	GOA, RNF100			
LL.79097	Tripartite motif-containing 48	TRIM48	RNF101			
LL.135892	Tripartite motif-containing 50	TRIM50	FLJ32804, TRIM50A	Yes	Auto	18398435
LL.84851	Tripartite motif-containing 52	TRIM52	RNF102			
LL.57159	Tripartite motif-containing 54	TRIM54	MURF, MURF-3, RNF30	Yes	Myofibrillar proteins 	15967462, many other references
LL.84675	Tripartite motif-containing 55	TRIM55	MURF-2, RNF29	Yes	Myofibrillar proteins 	15967462, many other references
LL.81844	Tripartite motif-containing 56	TRIM56	FLJ35608, RNF109			
LL.25893	Tripartite motif-containing 58	TRIM58	BIA2			
LL.286827	Tripartite motif-containing 59	TRIM59	RNF104, TRIM57, TSBF1			
LL.166655	Tripartite motif-containing 60	TRIM60	FLJ35882, RNF129, RNF33			
LL.391712	Tripartite motif-containing 61	TRIM61	RNF35			
LL.55223	Tripartite motif-containing 62	TRIM62	FLJ10759, FLJ16558			
LL.84676	Tripartite motif-containing 63	MURF	TRIM63, IRF, MURF1, MURF2, RNF28, SMRZ	Yes	Myofibrillar proteins 	11679633, 15967462, 15601779, many other references
LL.120146	Tripartite motif-containing 64	TRIM64	C11orf28			
LL.201292	Tripartite motif-containing 65	TRIM65				
LL.440730	Tripartite motif-containing 67	TRIM67	FLJ44831, TNL			
LL.55128	Tripartite motif-containing 68	TRIM68	FLJ10369, RNF137			
LL.140691	Tripartite motif-containing 69	TRIM69	HSD34, RNF36, Trif			
LL.493829	Tripartite motif-containing 72	TRIM72	-			
LL.375593	Tripartite motif-containing 73	TRIM73	TRIM50B			
LL.378108	Tripartite motif-containing 74	TRIM74	TRIM50C			
LL.391714	Tripartite motif-containing 75	TRIM75	-			
LL.4281	Midline 1 (OpitzBBB syndrome)	MID1	OGS1, OSX, RNF59, TRIM18, XPRF, ZNFXY	Yes	Phosphatase 2A	11685209
LL.11043	Midline 2	MID2	FXY2, MID1, RNF60, TRIM1			
LL.5371	Promyelocytic leukemia	PML	MYL, PP8675, RNF71, TRIM19			
LL.390231	Similar to tripartite motif protein 17	TRIM77	LOC390231			
LL.399937	Similar to tripartite motif protein 39	LOC399937	-			
LL.57093	Tripartite motif protein 49, RNF18	TRIM49	RNF18			
LL.120824	Tripartite motif protein 49-like 1, RNF18-like 1	LOC120824	RNF18-L1			
LL.283116	Tripartite motif protein 49-like 2, RNF18-like 2	LOC283116	RNF18-L2			
LL.399939	Tripartite motif protein 49-like 3, RNF18-like 3	LOC399939	RNF18-L3			
LL.84767	SPRY domain containing 5	SPRYD5	TRIM51			
LL.5988	Ret finger protein-like 1	RFPL1	RNF78			
LL.10738	ret finger protein-like 3	RFPL3	-			
LL.342931	Ret finger protein-like 4A	RFPL4A	RFPL4,RNF210	Yes	Cyclin B1? Interacts with the E2 Rad6 	12525704
LL.442247	Ret finger protein-like 4B	RFPL4B	RNF211			
LL.84282	Ring finger protein 135	RNF135	Riplet	Yes	RIG-I	19017631
LL.80352	Ring finger protein 39	RNF39	HZF, HZFW, LIRF			
Unkempt						
LL.85451	Unkempt homolog (Drosophila)	UNK	ZC3H5, ZC3HDC5			
LL.65259	Unkempt homolog (Drosophila)-like	UNKL	ZC3H5L, C16orf28, FLJ12623			
PDZRN						
LL.84708	Ligand of numb-protein X 1	LNX1	LNX, MPDZ, PDZRN2	Yes	c-src, Numb	11782429, 17936276
LL.222484	Ligand of numb-protein X 2	LNX2	PDZRN1			
LL.23024	PDZ domain containing RING finger 3	PDZRN3	LNX3, SEMACAP3	Yes	MuSK	17576800
LL.29951	PDZ domain containing RING finger 4	PDZRN4	LNX4, SAMCAP3L			
TRAC-1						
LL.55905	Zinc finger protein 313	ZNF313	RNF114	Possibly (TRAC1 paralog)		
LL.54941	Ring finger protein 125	RNF125	FLJ20456, TRAC1	Yes	Auto, RIG-I	17990982, 17460044
LL.51444	Ring finger protein 138	RNF138	HSD-4, NARF, STRIN	Yes	TCFLEF	16714285
LL.115992	Ring finger protein 166	RNF166				
RNF2040						
LL.56254	Ring finger protein 20	RNF20	BRE1A, FLJ11189, FLJ20382	Yes	H2B K120	16307923
LL.9810	Ring finger protein 40	RNF40	BRE1B, RBP95, STARING	Yes	Syntaxin 1, H2B K120	16307923, 12121982
SH3						
LL.57630	SH3 domain containing ring finger 1	SH3RF1	FLJ21602, POSH, RNF142, SH3MD2	Yes	Auto	15659549
LL.153769	SH3 domain containing ring finger 2	SH3RF2	FLJ23654, RNF158			
UbL domain						
LL.29128	Ubiquitin-like, containing PHD and RING finger domains, 1	UHRF1	ICBP90, Np95, RNF106	Yes	Histone H3 (Lys9-methylated)	14993289, 17967883
LL.115426	Ubiquitin-like, containing PHD and RING finger domains, 2	UHRF2	NIRF, RNF107, RP11-472F14.2, URF2	Yes	PcNP, auto	14741369
Other						
LL.51529	APC11 anaphase promoting complex subunit 11	ANAPC11	APC11, HSPC214	Yes (APC subunit)	Many	11739784
LL.267	Autocrine motility factor receptor	AMFR	GP78, RNF45	Yes	ERAD quality control, KAI1	18037895, 18216283
LL.51283	Bifunctional apoptosis regulator	BFAR	BAR, RNF47			
LL.8315	BRCA1 associated protein	BRAP	BRAP2, IMP, RNF52	Yes	Auto (Ras-responsive E3 ligase)	14724641
LL.580	BRCA1 associated RING domain 1	BARD1		Yes (in complex with Brca1)		11278247, 12431996
LL.672	Breast cancer 1, early onset	BRCA1		Yes	Auto, ER-alpha, Rpb8, CtIP, FANCD2	17873885, 17392432, 17283126, 16818604, 11239454
LL.4850	CCR4-NOT transcription complex, subunit 4	CNOT4	NOT4	Yes	Auto	11823428, 15001359
LL.10668	Cell growth regulator with ring finger domain 1	CGRRF1	CGR19, RNF197			
LL.55743	Checkpoint with forkhead and ring finger domains	CHFR	FLJ10796, FLJ33629, RNF116, RNF196	Yes	Auto, Aurora A, Plk1	11807090, 15793587, 17442268
LL.55182	Chromosome 1 open reading frame 164	C1orf164	FLJ10597, RNF220			
LL.79596	Chromosome 13 open reading frame 7	C13orf7	FLJ13449, FLJ25774, RNF219			
LL.64207	Chromosome 14 open reading frame 4	C14orf4	IRF2BPL, EAIP1			
LL.57661	CTD-binding SR-like protein rA9	PHRF1	RNF221, PHRF1			
LL.57820	Cyclin B1 interacting protein 1	CCNB1IP1	C14orf18, HEI10	Yes	Auto, cyclin B?	12612082
LL.8193	D4, zinc and double PHD fingers family 1	DPF1	NEUD4, neuro-d4			
LL.149095	DC-STAMP domain containing 1	DCST1	FLJ32785			
LL.55120	Fanconi anemia, complementation group L	FANCL	FLJ10335, PHF9, POG	Yes	FANC D2	12973351, 14712086
LL.2966	General transcription factor IIH, polypeptide 2, 44kDa	GTF2H2	BTF2, BTF2P44, TFIIH	With yeast homolog		
LL.6596	Helicase-like transcription factor	HLTF	HIP116, HLTF1, RNF80, SMARCA3, SNF2L3	Yes	PCNA	18316726
LL.90678	Leucine-rich repeat and sterile alpha motif containing 1	LRSAM1	FLJ31641, RIFLE, TAL	Yes	Tsg101	15256501
LL.23295	Mahogunin, ring finger 1	MGRN1	RNF156	Yes	Tsg 101	17229889
LL.55167	Male-specific lethal 2-like 1 (Drosophila)	MSL2L1	MSL-2, RNF184			
LL.4331	Menage a trois homolog 1, cyclin H assembly factor	MNAT1	MAT1, RNF66	Possibly	RA-induced auto?	15345685
LL.79594	Mitochondrial ubiquitin ligase activator of NF-kB (MULAN)	MULAN	MAPL, MUL1,FLJ12875, C1orf166	Yes	Auto	18213395, 18207745
LL.4214	Mitogen-activated protein kinase kinase kinase 1	MAP3K1	MAPKKK1, MEKK, MEKK1	Yes	c-Jun, ERK12	12049732, 17101801
LL.23077	MYC-binding protein 2	MYCBP2	PAM	Yes	Tuberin	18308511
LL.29116	Myosin regulatory light chain interacting protein	MYLIP	MIR (distinct from c-MIR)	Possibly	Auto	14550572
LL.378884	NHL repeat containing 1	MALIN	NHLRC1, EPM2A, EPM2B	Yes	Auto, laforin	15930137
LL.197370	Non-SMC element 1 homolog (S. cerevisiae)	NSMCE1	NSE1			
LL.28962	Osteopetrosis-associated transmembrane protein 1	OSTM1	GIPN, GL, HSPC019	Yes	Gα i3	12826607
LL.51533	PHD finger protein 7	PHF7	HSPC045, HSPC226, NYD-SP6			
LL.51136	PTD016 protein	RNFT1	LOC51136			
LL.56852	RAD18 homolog (S. cerevisiae)	RAD18	RNF73	Yes	PCNA, 9--1-1, RFC	17720710, 18245774
LL.546	RAD54 homolog	ATRX	ATR2, MRXHF1, MRXS3, RAD54, RAD54L			
LL.5913	Receptor-associated protein of the synapse	RAPSN	CMS1D, CMS1E, RNF205			
LL.5896	Recombination activating gene 1	RAG1	RNF74	Yes	Auto	12629039
LL.5930	Retinoblastoma binding protein 6	RBBP6	MY038, P2P-R, RBQ-1, PACT, YB-1	Yes	Stimulates Mdm2-mediated ubiquitination of p53	17470788, 18851979
LL.25898	Ring finger and CHY zinc finger domain containing 1	RCHY1	PIRH2, ARNIP, CHIMP, RNF199, ZNF363	Yes	SRP receptor-β, p27 Kip1, p53, E-COP	12654245, 18006823, 18344599
LL.117584	Ring finger and FYVE-like domain containing 1	RFFL	RIFIFYLIN, Sakura, RNF189, RNF34L	Yes	Auto	12859687
LL.89970	Ring finger and SPRY domain containing 1	RSPRY1				
LL.6047	Ring finger protein 4	RNF4	SNURF	Yes	Auto, sumoylated prots	Many references, e.g., 17762864, 17762865, 14987998
LL.6048	Ring finger protein 5	RNF5	RING5, RMA1	Yes	Paxillin	12861019
LL.6049	Ring finger protein (C3H2C3 type) 6	RNF6		Yes	LIM1 Kinase 1	16204183
LL.9616	Ring finger protein 7	RNF7	Rbx2, CKBBP1, ROC2, SAG	Yes (SCF complexes)	Many	10213691, 10213692,  10385629
LL.9025	Ring finger protein 8	RNF8	FLJ12013	Yes	H2A, H2AX	18001824
LL.9921	Ring finger protein 10	RNF10	RIE2			
LL.26994	Ring finger protein 11	RNF11		Yes	Auto, Smurf2	14562029
LL.51132	Ring finger protein 12	RNF12	NY-REN-43, RLIM	Yes	CLIM, Ldb1	12874135, 11882901
LL.56163	Ring finger protein 17	RNF17	FLJ11045, Mmip-2, SPATA23, TDRD4			
LL.11237	Ring finger protein 24	RNF24				
LL.64320	Ring finger protein 25	RNF25	AO7, FLJ13906	Yes	Auto	10500182
LL.79102	Ring finger protein 26	RNF26				
LL.140545	Ring finger protein 32	RNF32	FKSG33, HSD15			
LL.80196	Ring finger protein 34	RNF34	FLJ21786, RFI, RIF, RIFF, Momo	Yes	Auto, caspases 8 and 10	12859687, 15069192
LL.152006	Ring finger protein 38	RNF38	FLJ21343			
LL.10193	Ring finger protein 41	RNF41	NRDP1, SBBI03	Yes	ErbB3, BRUCE, Parkin	14765125, 12411582, 18541373
LL.54894	Ring finger protein 43	RNF43	FLJ20315, RNF124, URCC	Yes	Auto	18313049
LL.22838	Ring finger protein 44	RNF44				
LL.7844	Ring finger protein 103	RNF103	KF1, ZFP103	Possibly	Interacts with E2s 	18615712
LL.54778	Ring finger protein 111	RNF111	ARK, FLJ38008, Arkadia	Yes	Smad7, SnoN, c-Ski	18451154, 14657019, 17591695
LL.7737	Ring finger protein 113A	RNF113A	RNF113, ZNF183			
LL.140432	Ring finger protein 113B	RNF113B	RNF161, ZNF183L1			
LL.55298	Ring finger protein 121	RNF121	FLJ11099			
LL.79845	Ring finger protein 122	RNF122	FLJ12526			
LL.63891	Ring finger protein 123	RNF123	FLJ12565, FP1477, KPC1	Yes	p27 Kip1	15531880
LL.11236	Ring finger protein 139	RNF139	HRCA1, RCA1, TRC8	Yes	Auto	12032852
LL.50862	Ring finger protein 141	RNF141	ZFP26, ZNF230			
LL.153830	Ring finger protein 145	RNF145	FLJ31951			
LL.220441	Ring finger protein 152	RNF152	FLJ39176			
LL.114804	Ring finger protein 157	RNF157	-			
LL.494470	Ring finger protein 165	RNF165	-			
LL.165918	Ring finger protein 168	RNF168	FLJ35794	Possibly	Binds to ubiquitin	16499958
LL.254225	Ring finger protein 169	RNF169				
LL.81790	Ring finger protein 170	RNF170	FLJ38306			
LL.285533	Ring finger protein 175	RNF175	FLJ34190			
LL.285671	Ring finger protein 180	RNF180		Yes	Zic2	18363970
LL.51255	Ring finger protein 181	RNF181	HSPC238	Yes	Auto	18331836
LL.221687	Ring finger protein 182	RNF182	FLJ40772	Yes	ATP6VOC	18298843
LL.138065	Ring finger protein 183	RNF183	FLJ31197			
LL.91445	Ring finger protein 185	RNF185	FLJ38628	Yes	Paxilin (evidence for the Xenopus homolog)	17558393
LL.54546	Ring finger protein 186	RNF186	FLJ20225			
LL.149603	Ring finger protein 187	RNF187	-			
LL.388591	Ring finger protein 207	RNF207	C1orf188, FLJ32096, FLJ46380			
LL.727800	Ring finger protein 208	RNF208				
LL.285498	Ring finger protein 212	RNF212	FLJ38841			
LL.57674	Ring finger protein 213	RNF213	C17orf27			
LL.257160	Ring finger protein 214	RNF214				
LL.200312	Ring finger protein 215	RNF215	-			
LL.9978	Ring-box 1	RBX1	RNF75, ROC1	Yes (SCF complexes)	Many	10213691, 10213692, 10385629
LL.257218	SNF2 histone linker PHD RING helicase	SHPRH	FLJ27258	Yes	PCNA	17108083
LL.84447	Synovial apoptosis inhibitor 1, synoviolin	SYVN1	HRD1	Yes	ERAD, Pael-R, p53, IRE-1	14593114, 17059562, 17170702, 18369366
LL.7267	Tetratricopeptide repeat domain 3	TTC3	DCRR1, RNF105, TPRDIII			
LL.10210	Topoisomerase I binding, arginineserine-rich	TOPORS	LUN, TP53BPL	Yes	p53 (sumo ligase?), NKX3.1	15247280, 17803295, 18077445
LL.10293	TRAF interacting protein	TRAIP	RNF206, TRIP	Yes	Auto	17544371
LL.7468	Wolf-Hirschhorn syndrome candidate 1	WHSC1	MMSET, NSD2, REIIBP, TRX5, WHS			
LL.9666	Zinc finger DAZ interacting protein 3	DZIP3	FLJ13327, UURF2	Yes	Auto, H2A K119	18206970, 12538761
LL.7732	Zinc finger protein 179	ZNF179	BFP, RNF112			
LL.26046	Zinc finger protein 294	ZNF294	C21orf10, C21orf98, FLJ11053, RNF160	Yes	Auto	C. Joazeiro, unpublished
LL.90850	Zinc finger protein 598	ZNF598	FLJ00086			
LL.158506	Zinc finger protein 645	ZNF645	FLJ25735, HAKAIL			
LL.7542	Zinc finger protein-like 1	ZFPL1	D11S750, MCG4			
LL.151112	Zinc finger, SWIM-type containing 2	MEX	ZSWIM2, ZZZ2	Yes	Auto	16522193

aThis column specifies whether the individual proteins have been shown to exhibit E3 activity, alone or as part of a complex, based on literature searches as of January 2009. 
bPutative substrates are listed in this column. In many cases, the evidence is derived from in vitro autoubiquitination assays (“auto”). 
cThe PubMed Identifiers (PMIDs) listed in this column are not exhaustive and are not meant to direct the reader to key publications on the subject but are here to document evidence.
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